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Editorial Comment
Coronary Vasomotion, Coronary
Thrombosis, Myocardial
Infarction and the Camel's Back*
JOSEPH S. ALPERT, MD, FACC
Worcester, Massachusetts
"The idea is to search for basic causes, which after all is what
makes medicine a science . . . One of my goals is to discover the
laws of nature by making objective studies" (1).
After many years of contention, clinical observation in
patients with acute myocardial infarction has confirmed Her-
rick's original hypothesis that acute myocardial infarction
is the result of coronary thrombosis (2-8). Moreover, pa-
tients with unstable angina or the related syndrome of non-
transmural infarction may also have occlusive or nonocclu-
sive coronary thrombosis (9,10). However, during
angiography, the number of coronary vessels involved and
the severity of the coronary artery stenoses demonstrated
do not differ among three groups of patients whose clinical
course is quite different: those with stable angina, unstable
angina and acute myocardial infarction (9,10). These an-
giographic studies confirm similar postmortem observations
made 50 years ago by Blumgart et al. (11). Indeed, patients
with severe coronary atherosclerosis and multiple high grade
coronary artery stenoses frequently demonstrate a stable
clinical course for years and even decades, complaining only
of occasional episodes of exertional angina. Then, without
warning, such individuals develop unstable angina, acute
myocardial infarction or even sudden cardiac death usually
associated with partial or total coronary artery thrombosis.
Why does this happen? What event converts a previously
stable situation into a highly lethal, unstable state of affairs?
Circumstantial evidence, drawn from a number of SOurces
(12-15), has implicated coronary vasomotion in the con-
version of stable coronary artery disease to one of the acute
and unstable syndromes of ischemic heart disease. A dis-
ruption of coronary atherosclerotic plaques, demonstrated
postmortem in patients with unstable ischemic heart disease,
might also be the result of one or more episodes of coronary
*Editorials published in JournaloftheAmericanCollegeofCardiology
reflect the views of the authors and do not necessarily represent the views
of JACC or the American College of Cardiology.
From the Division of Cardiovascular Medicine, University of Massa-
chusetts Medical School, Worcester, Massachusetts.
Address for reprints: Joseph S. Alpert, MD, Division of Cardiovascular
Medicine, University of Massachusetts Medical School, Worcester, Mas-
sachusetts 01605.
©1985 by the American College of Cardiology
617
vasospasm. The resultant decrease in coronary artery blood
flow operating in concert with exposed elements of the ath-
erosclerotic plaque would be expected to lead to coronary
artery thrombosis. Platelet aggregation on the thrombus it-
self or on the exposed vascular elements may lead to further
contraction of vascular smooth muscle with resultant coro-
nary vasoconstriction or vasospasm, or both (16-18). A
vicious cycle can be envisioned leading to complete coro-
nary thrombosis (Table 1).
In this issue of the Journal, Ambrose et al. (19) have
demonstrated for the first time that the morphology of coro-
nary artery stenoses is different in patients with stable and
unstable angina. Patients with stable angina more frequently
demonstrated total occlusion of a coronary artery. However,
the incidence of one, two and three vessel disease and the
severity of coronary artery stenoses were similar in patients
with stable and unstable angina, thereby confirming the
earlier observations discussed.
In contradistinction to previous observations, Ambrose
et al. demonstrated that asymmetric coronary artery stenoses
with a narrow neck or irregular borders, or both, occurred
more commonly in patients with unstable angina as com-
pared with matched individuals with stable angina. Indeed,
such an asymmetric coronary stenosis was found in 73% of
"angina-producing" arteries in patients with unstable an-
gina as compared with 16% of such vessels in patients with
stable angina (19).
These observations add further circumstantial evidence
favoring the hypothesis depicted in Table 1. The "straw
Table 1. The Vicious Cycle Leading to Coronary
Artery Thrombosis
Coronary atherosclerosis
~
Vasospasm or plaque disruption, or both
~
Decreased coronary artery blood flow and platelet aggregation
~
Platelet release of thromboxane A2
~
Further vasospasm or plaque disruption, or both
~
Further decreases in coronary artery blood flow and further
platelet aggregation
t
Coronary artery thrombosis
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that breaks the camel's back" in patients with preexisting ,
severe coronary atherosclerosis, converting stable ischemic
heart disease· to unstable angina or myocardial infarction ,
may well be coronary artery vasomotion leading to a vicious
cycle that ends with coronary thrombosis.
References
I . Ariyoshi S. The Doctor's Wife. Tokyo, New York: Kodansha Inter-
national Ltd. , 1978.
2. Ganz W, Buchbinder N, Marcus H, et al. Intracoronary thrombolysis
in evolving myocardial infarction . Am Heart J 1981;101:4-13.
3. Mathey DG, Kuck KH, Tilsner V. et al. Non-surgical coronary artery
recanalization in acute transmural myocardial infarction. Circulation
198 1;63:489-97.
4. Markis lE , Malagold M, Parker l A , et al. Myocardial salvage after
intracoronary thrombolys is with streptokinase in acute myocardial in-
farction. Assessment by intracoronary thallium-201. N Engl J Med
1981;305:777-82.
5. Rentrop P, Blanke H, Karsch KR, et al. Selective intracoronary throm-
bolysis in acute myocardial infarction and unstable angina pectoris.
Circulation 1982;63:307- 27.
6. Reduto LA, Smalling RW, Freund GC, et al. Intracoronary infusion
of streptokinase in patients with acute myocardial infarction: effects
of reperfusion on left ventricular performance. Am J Cardiol
1981;48:403-9.
7. Oliva PB, Breckinridge JC, Arteriographic evidence of coronary ar-
terial spasm in acute myocardial infarction. Circulation 1977;56:366-74.
8. DeWood MA, Spores J, Notske R, et al. Prevalence of total coronary
occlusion during the early hours of transmural myocardial infarction.
N Engl J Med 1980;303:897- 902.
9. Allison RB, Rodriguez FL, Higgins EA Jr, et al. Clinicopathologic
correlation in coronary atherosclerosis. Four hundred thirty-eight pa-
tients studied with postmortem coronary angiography. Circulation
1963;27:170-84 .
10. Burggraf GW, Parker JO. Prognosis in coronary artery disease-
angiographic, hemodynamic and clinical factors. Circulation
1975;51:146-56.
II . Blumgart HL, Schlesinger MJ, Davis D. Studies on the relation of
the clinical manifestations of angina pectoris, coronary thrombosis ,
and myocardial infarction to the pathologic findings with particular
reference to the significance of the collateral circulation. Am Heart J
1940;19:1- 91.
12. Dalen IE, Ockene IS, Alpert JS. Coronary spasm, coronary throm-
bosis , and myocardial infarction: a hypothesis concern ing the patho-
physiology of acute myocardial infarction. Am Heart 1
1982;104:1119-24.
13. Hellstrom HR. The advantages of a vasospastic cause of myocardial
infarction. Am Heart J 1975;90:545-8.
14. Eliot RS, Baroldi G, Leone A. Necropsy studies in myocardial in-
farction with minimal or no coronary luminal reduction due to ath-
erosclerosis. Circulation 1974;49:1127- 31.
15. Maseri A, L'Abbate A, Baroldi G, et al. Coronary vasospasm as a
possible cause of myocardial infarction. A conclusion derived from
the study of preinfarction angina. N Engl J Med 1978;299:1271-7 .
16. Fuster V, Chesebro IH . Current concepts of thrombogene sis . Role of
platelets. Mayo Clin Proc 1981;56:102-12.
17. Hamberg M, Svensson I , Samuelsson B. Thromboxanes: a new group
of biologically active compounds derived from prostaglandin endo-
peroxides. Proc Nat Acad Sci USA 1975;7:2994- 8.
18. Hirsh PO, Hillis LD, Campbell WB. Firth BG, Willerson JT. Release
of prostaglandins and thromboxane into the coronary circulation in
patients with ischemic heart disease. N Engl I Med 1981;304:685-9 1.
19. Ambrose l A , Winters SL , Stem A, et al. Angiographic morphology
and the pathogenesis of unstable angina pectoris. 1 Am Coli Cardiol
1985;5:609-1 6.
